C\ . rn 

qlUkfrwhfa (Bictedinology) (Applied) ^1 itf fotfss*E 

ftft? ^INMl iW J III J HHllHI H 1 ^ ft#* »qHj ®ipnfl, •n*»« "WT 

ww nftwriff ^wr ^ win w yt flow i 



**a*nfrp«nnwr 

• IMjffrii HJNJl *KIW ■HWI 

* lt»y 4JNJI ww i 

• ’ftrfcvihw I6jy ffcfrteM *mj< ^il «u* %wi 

• on^lta fiKRfflflk ** qjwi hw *im i 

* i*u WHttf ww i 

• ^'^•i mwun i^AMw wrtfe* mKtallt 4v 4 jhm ^i aiw ^bfi 

* ®^wiPI*i vww i 

• +SH «M faluui wilt* tftPMi** <k«p ^hi **p* *frn 1 

* 4liMyjfe 4 UHlfll£v n m(ftflfflfc 4IWIUM fUU WW*tSK I 

* ^IWW 4fo4|^3T *I*IH toffa ffl» *W?I 

*$f-**, W-WW 





<§hfoe*H 


(Biotechnology) 

^93^% ijfi> 'i^f Biology W Technology <39 3^9 I Biology “Ic^s #9 fac*1<i 

<391 Technology *lt*r9 3^% I Biology >391 Technology-^ ^1^: 7 P s lfw ^Plt 
#939% | ’3TfC 5 T $Jc»lRl*l 3S#*# 9 5 1^<3‘C9% (Karl Ereky) ^^399 Biotechnology 2T^®*T 
903*1 I <3^ 3^%SI SlCillC 5 ! C9lC*ll #90913, 3*i#9 9t ^£>19 '9?*lf90*l9 9J93.I9 909 *1^*1 09l0*ll £9Pl9J'>1 **1«J 
#9 (#®9 91 31% 9t '3|^Btl<0 <39 '5«l-q«i 91 ^ #9 <?l£9 a&ulerh 9t ^3^13 IJ9T 2|3^o 9>9l 99 I 


R'smIc , isi 'SfSFMRJ #93 <i% 09lo*il 7 Rc<j| | sr r i 99 | »jh9 jt»J'o|9 5<j|®ij| c9o 9>$. 9lyi #93^%9 9^)39 
’JsP 909 | %^9 <39*. ct?«il^9fic e t^ (Fermentation and brewing) 9tfsl d^'ssM 91^9 2H9 trooo 


W 9*5 9*C9 I W9 (iW*s) C§m 0®rl3l9 091^9 C9lPl^ 9t CetWfD^I-^ 
«ilR*<9lo99 99 C9t9 #93*|1% *9§9^C9 'smt^t ^ 9*09 I i&<?\s ?ft09 Watson <39* Crick 9**|9* %<3*T<3 


#939%9 Wsw *K%9 909T 9»m03 1^9*19519 (Tissue culture) <3 t#T StO#*!*! (Genetic 
engineering) 9*9% vS^iii 'Q , ai»uhj C^03f 9S^T»l09 9J9f*5 99 I 


rt>^i9hol?i: ^9199*5 <39* 91 <n9ll*r9 Wt9 <39* c9N j i»jR5o 9 I^T (Tissue) 91 9®il 991 ^ I <39»n> 
f&JjJ09> #91^ 9j^9 09*19 fiteillW (Nutrient medium) #5Wf 3%9l$ 9091 fD>j)9Mt>M I 
IU»y4l*lbto iB%9R«slC39 <39*fc WWf 9*59 9191 I #%9 Il»^4l*1bl« #%099 09t09l f9%3 *9**t 91 
*3m%o*t9 0999 991909% 9t 9rfe9, *rt, , yiw CTiPit *|j3M* #9133^ 

*39*119 9*19919 9*91 99 i ^ « 9^099 wv 309151% w $31919 9*9t 99 i 

fD>j)9l9t>l099 'Swc*u Sf^thd to ‘^5U1^ (Explant) I 


fl^hlbta 21^ WHHH 

i I R^Id*i : 5^'® ’JH«n Hs) , « an^r tefahM* et^i 9^1 ^ I 

^1 WTSIWR ^ : isfothd WV 3j$, I^UlPFl , *M3tcU WWH , ^WIW ^ 

2Tf?T ^Pf^T '5jT«0^r (Semi-solid medium) fcsfe ^rlT ^^IFTR, CWT (Agar) SF^f^s 

^rt3t?i fs[^?r , 5iKFt 'Wro ^slt ^ i 


va | 'SlNIh dR>Al s 'Sfm ' 5 Tf*U^I(.9 9lct>f5 ■’ilufl (c'5^i;lbv5<q , 9l^9j|®l SPl^9) PiCil 'Sfll ^t 

i>l9-il "55 ^ ^ ^ I v te<q'®fc'® «ic5Ic9'o (Autoclave) C^f ^FflSlFr, i<? lb/sq. 

inch m c^t I W 1 ^t*tm •» 

W ^rm 9^ (Inoculate) ^ I ^BMSl ’ftW ^ ^ TOt « WrtSfT 

(*<H-*° (7(.) ^**1^ Pl#^ ^Kf I ^ Wt I^T ^3RBr 

■smow (Plantlets) ^ ^ (Callus) ^t WRtN lU»y»IC* < # e F» I ^ 

l&gpi* W •rtBWCT ^^9 (Plantlets) ^ I 



4NR*H 




S'o'oi "iioosi ®ia RIH^otIct RRssj OTS5IT ^?r <*w, '®ic*tsc < p ^ps® ^r ^*iii*i^l5) hI*uch 

T^m^aT^n 


Cl g |l fl%4 « l B l W l Wit *rtlw WlHh'M : bMtflWlW •IlftOT SOT «IJMM^f a®*® 

•uRwTOtw *tlfl» WIT OTfl* OTjit Hlwi -«lhl"'an wit TTfiT I Hlwi *iMlt*il &lsl’lc*il WWT h&w GIOT Hit’s! 

<i$uw at^f^p *iRwt*hq mst sih hi$ot Re® **1 <$m 'sfcflpit ?i#R « wr *ot fciw 
OT*|OTtOT *l<rlOT ill^R* *lRcac*l Ulltt® iiWICTt wi 1 



Um*||*IIwI*IK 





c^jt &tal* ^I 3 & 





V 



1&3T ^8.i : ft*y ^HdI« al&iltfl spf!i4 


It^s>holcjw <u<w)a : wH*iw» ^|w *i|Rmi «il'ers>h ateMt*ia CWSf 

wi® 5 *Ihw sjMh* «ii<i**u ^itsat otot <aa*. 4 wear wnsr h»Ih«iI ot<it Rcac^ 1 <flta ' s fl*tfOT SRtnH ote® 
wr wrcaa toij «a^ laR$j w*i^ ■5iat^P& wn - ^i® 1 »ww wM^jc, Rc*i<i ws , ®i$,«i»i ^ 
®®tfcvii*Hwit®in H'iRR* biai ^ifwwsr ^Nhhiw <$c<p \caeaT®?r 1 »wncii wi eriiplbi 'srcaj 
to# mt t^wa Tgf^t ^ppih ®st H«tcia wnt m«iwi toi ct $%r 31 ws ^iwjct 
^"|R**w ^ot ^t ct^cih bhifstiR® « ^jot g® wo? wit to 1 R^*® to $1%^ 
^MIhi ’Q *i'!fi^ e t ^nc® rS^y^H&ls R'SawWj d<iR Rt*ica *31 I OT * 5 t*i H’HJ^'iI ^IIm* *TT PT 
< 5 p ^H&la h*w ’HsI’hR Sfsii «j !5 toI TO I CT * 1^*1 eRti CTlTO*H ^^lR*lw TOat z||^T^<polM ®tHt*ia 
W! 'olt'is g® WX?DT |F*M hjhHI <wl sis I *i'?H zi^Rs SRi^ 5 »lst*i fS^y^Huhii sl^iji <ij<rIs tsI 
^iW; I Wl# fiwfll George Morel (b^feS) sPH®! <ks OT«IH OT, PiRsRaln ( cymbidium ) iIh-s 1 «(PR> 
zfolRs tnRt'VH ^t® (iR 1 WjBT 80 ^l*tls olfll ’Il'SlIt -» 1 SM I »CB^J CT, ^WW*! RstH aj<pfD 

RfRRalu ws wr ^lat &*>% ~s$ 1 «ll?*iJt* I^^Wbla *i^Ra piWjw <to 

RRs*i wii&lal ^* 1 ^ h*C*I <jIs «iR<»»lxrl 5 . aiPfru I a^lR ^ta m?*ulw , Rwft^l , nhaRal 
pH^w ca*lfit cw 1 f& ^Wsr ?awPl^ ^t a*cai ^iIot 'sflffo RwlR ctRc^i 
^ 1 *iblcaa "sittJCT fclRfll « *il® wsh i 






#af^H 


^*iiw a i% 5 ^i ^hhmu com ca*fcai «t $m awps ^ « wtt^a* cwr- 

Gfla^ fD^J^hbiWil 4a# ftilftv® a4gto a# 4 !*® I al*lt#1*llil oil palm- 4 

asa^r l^^j^Mbisi *Frf^ff® aat aa i fi^Hbifett amta Fgaliaaa 4a# ^® 

Mr d^# bldl *tt^ ‘ S H^S?JT I ' a ll^®*l (Iris) 4?l Rfo;| 2|®tll'® at etlossi aWT ^9*ll*|*i alat ^®t «5H 
W Va> atlas® 4a* Wat w W^l (Jasminium) atsa^ata ^S® ^*t ^5^ 4$ 

agj^a atWl OTt“f <lPi|i&rJ4 aflatSt ^ttfas W I So^lerWBr, as# olft ^HtSTla 
^U «£W aa>casi l^fa »ik?jq (Sperm whale) oocro aa I 4^ at^ P}R>*? aja att^ I 

4a s 3T|3F wloerMI (jojoba) ataa 5 as® PWlPl'® C®a Ha^T Rc-aca aia^la '^slT ata, 'f^ 5 ^ 4$ ^ 4a* 
fa^a atka*t ^t (OTH- (Arizona, California) wm at 4Sta a**t^T8 ^sF^s aaa 

atm i fD^iawwa atarca 4$ atrea gjs a^if^a asait cwi asa aa#, 4 tas ^ 

%awtf W C®W I aMlW*! l^4hbl«a at*Uda $Wl»l«J Wm ^TO, (RRH- 

tl 1%3 aasia caPr 'q UstPt atat &?m a*at can ataift 

asaiaaiat, PWHt,#iram^fHWTOi mji»i® 4I, attorn, Ufa, asitffata ^ 

*WI*PH«l8t bMI -9Sll RCilCR I <P1*J, etl^, ^PPl ^PPt, aa 5 <gfl, OT^t, #a S|^f% 

^vii»H4ffll aiat torn* a*at acw taf%^ wia anfta aaj, atata « *# 4a aiat $<tftaa a*at 
acw 

wt«if£<p $%f*RTlf?k (Genetic engineering) 


H?la a*f ftWM C4laWfcja ^‘IChC^ ^5 ^ICTI^ ^Plt 

ftp? ait4th*i ^ c^wfD<r> ^PiiiiQ^i ^ff m, ^ t#r^i w c*?m dna-^ 
^Fit “tek#i®r c^wli54 ^PliiiQ'u eerwlE* dna 

a^f^s (Recombinant DNA technology) ^ff ^ I 


4 $ a^sr -snwr dna-^ 411^0 ^ji 4 d»Qai c^ caw atte, at% caw fcftw 

^lhho «5 ^at W ^wcs?, I c<iPl^5j -^iH^ «tl<ic. < p ^ff ^ GMO (Genetically Modified 
Organism) ^T GE (Genetically Engineered) jJhwPi^ (Transgenic) I 


foiRre (gmo) dna a^ ^ai?i ■ 

(as) as|^8 DNA (target DNA) 1^%^ I 


(a) af^a 5 taaf^a , aia 'sftajw astfe^o dna a'® ID ^ihhosi >i'®<q i 

(a) fafa^Hka dna <w ^aia w atiii^ti caf^*ta -aa^ita (dna ca* ^ifrta 1ac*ta 

aawa ^^nta) i 


(a) c^.ii^'s dna ' 5 R^ wia war dna ai^caet Rait>»i i 
(«) aafws dna ^ at^as dna <na ^-ipMwa ®taj <^ia^ caiaa? (Host) fa%a i 



(F) DNA Ifofat-rt? DNA 

^®ljl*l r l I 

^It^pl < P ^t I®f*i 3c^‘ c lc e 1fl '5JT*TTC 5 T tw*T ^ HI'S (.SS 

sferm ^tlw® «i«m»iui ^5i?piw wt 
^r toi ^giw SwjtoWt^ 1W 3tf^o 3 ®mm<i 
^• llsi ^ S^j^fb 'Sff^ 3lc^ I 

'^T W*W\ 5«hc*is CTOT 3sf*F© dwws ' 5 * 1*1 Is f^f 3C#*K 
<pIs<p^I, 3bP|vs 3®r«i*i 3&sls t®R ^Ihh'ss 
^ R^U^Sl 3©rlfosl "SJW ^NM 1 ^ , 1iR 3C4Ht*W 
*fl*0CT to^Sf TJJTCfl CT CTlCTt SWto *rtCTT ^ ^T 
(i|^s|f^s^sf Jishls ^Ihtes ^Sft^^R I 3bPl'© 3eMC1 <Pllw^ 

«R#fW^waoimi 3wHl*W ^IWJ 

t5 5j» ^itw® fcqPtfJj 3# ^t *\m\ 

?m\ 3 rfeps SfSRW 15ew *IW WFlfW© f®R 

^Ihl'as ^ps 3tC3 <p|fe*'o l®tc*is ^Ihl'as'Q «il*il*b'o l i^T 
3 c#*nF[ «H < ?ll«*i a '3 1 ®t*f ^Ihtecss i 1 ’®ls*il c*l^ sHlw's 
f®R 3&1w 3®RW <rn '§HFtaWST 

(Biosafety) fam *N% W Rilfil'o ftl Hr 3C4HWS t53f i 8 .^ : ls<pPs<.*rb DNA 3^ 

CTO '6||tf*rllfc4*lM #fo ##sjm to fallal's I 35^fs sm*Us T R^l^vol ^t Toxicity 

3ffaT W! ^ *ft, 1%¥ I^R slc#^ Rste'ol ^t Toxicity 3§W ^at ^ I 

^ %^?n?T t«rwn>4 tytyRaifik : towfe* Ifoto-rtJ dna 3^ *pit #*i 

3^^ I 3<lfesi SwlT ^C®lT 'Q ^S '3T ra 1^ "SH^ SCSI'S ^I'olcs «ll'»Sh 

s.C'® 3tC3 1 ^ 3%l^s '5Tf*uc i i $,c'©l»ic*U^ ^TPFU «il^r'o ^.csic^ I 

3^1^ wtm *rtfe**i c3i^ww 3ltott ^>iws ms w i c^h- ^i, 

^flt, *n*T (fto Sells's) ^j|R I 4' 3 T^ tFT C^cvbHcbsl (Lepidoptera) ^TQ3(^f 
(Coleoptera) ^Fb^s s>lb3'®G'® , fa Is^c^T 3%CStW s f I Scgi^lT Bacillus thuringiansis 

(Bt) ^JI^dJQtlW fa*T X IWJ 3m ^srac3 CTlPW«®lW 3ls<l^ *mpnj^5 Bt Com, Bt 

Cotton ^TtW 'sifbl^.'o ~5JM I 

^ 3^%S 3ftotf ^ Wf I CT>H- C^f5 C3lto (Coat 

Protein) ^Ihtecss ^*0^ bc»icbl c^N5,<p 'ol^PT (ToMV), CbNics 1 ! c^iletl^ 'ol^Pi (TMV) tCW, 

c&i^tm bn cm$* (tmgmv) 3ftot^ v*mi wt^ w i flv- 
(prsv) 3tatc*t c^c3?r ^>gm ^at i <?i& 3ltoift 

' 5 Tt*ljC i l C®f5 Sl5,b 3l'SCSlft C^tH «||«JS WN SghC^S ®!C^T ^ICSSTt b'lC^, I 


E.coli 



2H^5 


A ^ ^CTT (E.coli « SftnwKl) 
CTO 1 DNA -si 
cd^P'R k 
J iklc<u ^en DNA-c^ 



ra^t-rt 

DNA-2fl®rfw 


DNA "il^c’lyers >n^ls'ols 
DNA-si 'n'xsN'i ^Is^Pswtj 
DNA^ 


S 1 llw'« f®R 


O JihtMmH Slton DNA 

jdlerR's-^ <ul < P(.blshlc»i 3m 




^j|1^»\o fw^T <ul<pu5l*iij CIPH 



ftRsfa ^T%T®Pr^ (Herbicide tolerant) 

^51, '3fil ^'ojlf'i <p^tc°w Sri's S'tth'i <wl ^.wic^ I 

*PF <!Jl<MG9nl CSICTS T^ms Hr UwtUHVB *3WSiT W «T mi (Herbicide 

tolerant) Uprc6l SrFs fcsft W *ttl«*l I 4«fca ’RIlfaT, ^BT, ^lt, *JtMN (Canola) 

*IWW <mI ^ciic^, I 

toMfe* 43 ^ftWl ^ 43^ (Trait) WRRt 3RT I 3tffiferJ4'»IM 

4 «r 4 wm $h»R* fcfar ^bpibj ws 1 c^h- ^ ^ w 'sn^ 

(Herbicide tolerant) 431 C’H^TR 5 ^ SFswlft (Insect resistant) t3f*l% 'acjzIcnH Wt^Tf rmcs, I 

fsri’i's 31*0^3 <p j ic®ifi if&rn <wt 3 ,c*jc^ i nit*? ftfi?if5R-‘4 ’ ^if R'i>i-<pji«iifi>*i 

fsf*T ^IMI'as ^1 r«i«. I <I1PT CTl5/^(l*isii C3t*t 3*3133 zlo&^l «i<ijk'® swics. I Wfl^sT 431 33T 
Isr 3 T 3 TC 3 Ri’I's v l9<r's*i (Genetic modification) Rfos) <p*k®wi WF® 'S'#hc*isi C5^T 

b®1C^ I 

S lt% w : CW »fiP3r SIIPJC^M *l%n e t ^*13 ^R7 Protein C ftR **1W33 WT W5 1 

'oc<i 4T>1 (flic'll ’lc<r<i e fia v l*k*i , o(lc^. I 

^R 431 ■sriOT $<?tm 3t^ra k>wu m-icna ^R3 *rt 31 ft wrfiR3 ftn *3W33 w 
(js^m C4l^iv6 *tf33&i ^6iCTt 1 05^m *wct3 *iRtr « ^R3 w ^ro5%nw * ft 

ftffi, 331 CysE 431 CysM <.'»'» Isi R/iloi ^Ihl'afi 3*31 ^C3E^ I 

ftRplT <?TO : 3T3TC3 ^ Wflfcftlto ft^i>l$3lt*W ft3*t ($#WyhH) l«ft 

I 

VH3Cht*3 ft»f33 ftR ^13 3*C3 WlPM'ewlM 'iftnl&a E. coli 

3tf*llstj < p ^3^pR t'®!*! *c«^-3T »il^c<ra <s^4 cntt 9 ^ f&Rvilii nine's I 

C^IPW^CIW 1 #^s E. coli ^Jl4CUSftl W 'STR^f^ ^SJR 4^. CflCTl^rfft Wll^Wl^lSr 

wnf^ thrift w-4^rr ^ngsw aw, ^iw, aids 

^'oj|R?i f5fWtl« I 

"SfW : 'Sfl^, , ®I^T 4^ c'o®ilPlfil "STt^ ><10^ Rfrc>ilc*i«r (Growth hormone) 

Rr»1 ^rRT5tSI?l ' 5 Tf t TK 5 l C-vlPl’l'o Slf^lTf 4PR "silc^ m 'bo «M Wt tww I 

*lft^l In : C'KjjlfailN « WTNf^ 4®rm TJ5 C I^ ^sRrt , 'PWWC4 W?*n«R ’irrsl^m t^srtfpf 

’tfnm ^j^mhi w « gjo ^fcu 4t 3^?r wi3 ^at ^?n v. 4^r.c^ ftR 

2lC#«fc5i^ ^>|jf <pc<i 4-9'erlc's*] Pseudomonas <ul-9Cb9nl ^»1?l <pcnc^,i ^Tf 9 l^c<ic < tn Cs»r 'Q 
^,|5,c5sI<pI^ , ic<p 9J® ^*csr -y lI5t < r*lc < p 1 j^ c l^® ■^c's l 



f“l‘ s PC < Wl er»il ffl'Q I 


Pm$ ^Tf5t »|«1P^9 SIRjMHH frsft TO « 




v 5 'es 2 l?( 

b I ^l'olc<l 'SfRf'l mro t'offi toI TO? 
^ i fcs&ma <i°it's ^ 1 "^? 


i i SfaramsHs' 


^p 4 lbR «t?t 


Wfik TO ^<pI «ilc®ili> r il TO I 


i. DNA <MlJW ®rHJ %TO «ilTOl^ 

*r. g 


«t. C*fTOSW 




*1 2 TOMTO- 


i. *ll«fFT 


Ru> 5 ] c<phn> j its<p ? 

i « ii 


*f. i « iii 


^T. i,ii 'S iii 


*t. ii « iii 









$,00 


r**jr < 5i^c v o ffior 'oic«ii ©rioasi c^®i ^iic^ c®i®r 1 ct 
(Rf*lc<5w bMI ^■'PfFra WJ *lkfi* *tfa|^»i fatii ^c°il 1 
<4R bMI frofsi ^R®T I 


*t. ■SjJSlR SM 

*t. <iW«rl$t»M «WM R. IU>lJ4MbM 

8. *1JIW ^I'sfiRt •9 |^®c»i«i *iM^c«il c^hfu? 



^m *twfj ftsft 
sai^4 «-i9mc*i -*mm 


■^5J ^ ( 5, < PF? 

*r. 

'SfRfF 'STWTSI «iyMI ^tfPH 

211 ^^ 'iRwi T*mm 

■^i^’Ph 

4*31^ *rm 

*t. 

■5ppS%T PRl&*i ' 5 TRf t T RtPR 

2ii^<A 'iMwc*i ^rpn^?i 


^IpMI ^PF? 

R. 

PR|d*i ^Rl*t ' S TWT S I 

2n^<i 'iRwi 


^prmtvsM 


Sftf 

i. I^R 211## ^5: ^lilllCJW <lMIC*1S , 1l?’Jc e llC'8 z|t£fl C®1^ 3.C«TQ ’Ik’jC'll 5^® (RtP^S RG*I 
m I ®T¥ «ltC"M W85fW 44*1004 «1t^ RtC® ^5 »sw6r ^s 

C^b PFF I 4 ^ (^ 'srf^s ?PH% CSPt 2tf%CP^ $«RR 

^*lG e 1*'l I foPi >q|'S|R^ sd&JlM iflR blfll ^’ihH *Tt <PCSI *1JIC^ f%"R <£Rf bMI fcoRi <MC«1 , i I 


etR d<jj'3' ^ ? 

^ . GMO <i®ic'o ? 

*t. ^5: ^Milwra ^[ ’k^fi ®rl^> '5s)iic r w c < ?H®i RJRlf ^sr I 
R. ^5: ^.IflllcsW 1%*R zli3 3 fllil bMI fcoB "wM RtshH ^sf I 



f * 


- -5^1^% at**mft c*w ^jpRt 


^ *I|^IW> ^fw W 



*oio CStCTS ’RRSftr fi^WJ *FW 



